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n TMates to novel 5 , S-dlm^thoXY- 
The present invention relates 
. .stitute. a.ino.ethyl-pnenvl).uinoxaUnee and 
2,3-di.C4-su^stitut ^ processes for theix 

phanaaceuticaxxy oxoperties- 

nd their cfiemotherapeutic prop 
preparation an di (4 '-substituted amino 

w^vrel 5.8-diniethoxy-.2,3-diV4 su . . 
Novel 4.,^^ aie Presented 

^■e f h«» invention, aie ^j.^'i' 
, H-nvi) quinoxalines of the inv« 
Biethyl-phenyiJ qu . _ drawings, therein 

. ^nia 1 of the accompanying drawings, 
,y the .or^ol ^^^^^^^ ^^^^^ ,^,,,,en. 

and a, ...cn .ay ^ ^ ^^^^^^^ ,..p,.. hyd.o. 

C^-C, alKyl-9-^P' substituted acyl. 

;,,Vl. for e.a.ole hydroxy ethyl. aV ^^^^^^^ 

, =«tvl or dlchloroaMtyl . aliens 

„e attached fo» '^^'^ . ^,,,,,,„ted by an -aUyl. ' 

^e'i and is optional A-y 

aralkyl, carboxyalkyl 3s halogen, hydroxy. 

H.tituted v^ith substituents such as hal 
^ luyl .nd substituted aUyl .xoups- • 

alJcoxY, alkyl .a irivention are the 

p,eferred compounds of the _rn^ ^^.^ ^^^^^^^^ 



!;» 1 Wherein R-, ana 1^2 " — 
of the formula 1. i 
quinoxalines of isopropyl- 

C^^, aUVl .^oups for example . t^V ^^^^^ 

^ i«- of heterocycles are^iij . — — 

Examples. 01 ; 

^^nniine or homopiperidin;^-_^ 
oyrrolidine. -"o^Pjl^iir - 7^„ds of the invention 
P'* _^ , , „r«.f erred compounos 

particularly pretert .*v.«w 

3re 2.3-Dit4-±2l£ 



larlY pre.«,^ = - s-diiuethoxy 
thylpiP££^no.ethyl phenyD-^.B 



quinoxaline. ' k nvl)~5»8-dimethoxy quinoxaline. 

,,3-Ci(WiP^^i^^--^^^^ ' : I )^.B-di.etho.y quinoxaline, 
,,3.mC4-pr-li.ino.ethyl P e.Vl^^ ^,,...aline. 

.opiperidtnomethyi phenyl^ 



i 



2.3-Dit4-hO'"' 
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, ^. o ■? di (4 '-substituted amino- 

Some, 5,S-dimethoxyr2»3-cllV4 

V ,j the. invention are listeci ir. 

methyl phenyD-qulno valines of the Inven 

the following Table I ; 




See Fig.1 of the 

accompanying drawings 



N-COCHClj 

See Fig.^ of the 
accompanying drawings 

See Flg«3 of the 
accompanying drawing* 

See Fig.4 of the 
accompanying drawings 

.See Fig. 5 of 
accompanying drawings 

See Fig. 6 of the 
acccirtpanying drawings 

See Fig. 7 of the • 
accompanying drawings 

See Fig. 6 of the 
accompanying drawings 

See Fig. 9 of the 
accompanying drawings 

■ ■ 

See Fig. 10 of the • 
accompanying drawings 

See Fig. "5 ^ °^ *^!- , 
accompanying drawings 




1 64-66 



1 67-69 



1 59-60 



201-03 



1 96-98 



1 60-61 



232-34. 



90-94 



2D5-7 



1 55-56 
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* 

The present invention provides a process for 

• ■ , * . • 

preparing the novel chemotherapeutic quinoxaline derivatives' : 
of the formula I and their pharmaceutically acceptable salts t 
which comprises reacting 5,8-dimethoxy-2,3-di(4-bromQinethyl ' 
/phenyl) quinoxaline of the formula II sTiovrn in the accompanyingi. 
•drawings with compounds of the formula III shown in the 
accompanying drawings, wherein an«f ^^^^ me^^ning.; 
as described above, in ttie presence of solvent such as dloxane, 
tetrahydrofuran or dimethylf onhamide and at 30-11 0°C for half. . 
an hour to six hours, Reaction mixture on cooling to room' . 
temperature is filtered. Filtrate obtained is concentrated.;.. • 
and the residue obtained is further purified by tolumn ,' - ; 
chromatography and/or crystalllMtiori. 

Compound of the formula il is prepared by reacting • 
compound of the formula IV showrv in the accompanying drawings 
with compound of the formula shown in Fig. 12 of the 
accompanying drawings by modifying the conditions of 
C. S. Bajwa et al. . J. Med. Chem- * 16. 134 (1973). 
Compound of the foWa IV is prepared. by following the 

conditions of B. Krieg CChem. Ber. . 102 , 371 (1969)3- 
^ Quinoxalines of the formula I and their salts 

possess, valuable chemo therapeutic properties, for example,, 
antiamoebic, antitrichomonad activity. 

The following examples illustrate the invention 

but do not limit the scope .thereof. 
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^^^^^^r ^^^^ 

TO a solution of 2.3-diC4-bromomethyl phenyD-S, 
e-itaethoxy qulncxalln. (400 ^) in dioxane (10 ..1). was 
added plperldlne (0.37 ml) and the reaction mlxtur. treated • 
to reflux temperature for half an hour. The reaction mixture 
on cooling was filtered to remove the precipltste and the . 
filtrate was concentfated under vacuum and the residue was 
dissolved in chloroform- Chloroform solution was washed with 
water, dried over anhydrous sodium sulphate and concentrated 
„„der vacuum. Residue obtained was purified by column ' 
chromatography over al«lna eluent benzene :ethylacetate (1:1) 
to obtain pure 2,3-dl{4.plperldinomethYl phehyl)-5,B- 
dimethoxr ,ulnox,llne, which recrystallised from methylene . 
chloride-petroleum ether (60-80°C) mixture, m-p. .59-60 C. 

The starting material was prepared as follows . 
A mlxt, re of 2,3-dlnitro-1 ,4-dimethoxy benzene ' . 
U9.8 g), ic;.' palladium and charcoal (3 g) and glacial acetic 
^ acid (400 ml) was Shaken under hydrogen at 50 p.s.i. After ^ 

. ^4 r^italvst was filtered and 

the completion of reaction, the catalyst 

AA^Ar4 ^•-dibromomethylbenzil (45 gj^ 
to the filtrate was addedo( , oC -diDroino 

K^^+Arf to 90°C and maintained 
J. • -s^Mtt-rck UJA5 then heai-ea i^g w >* 

The reaction mixture was tn«ii 

at that temperature fox two and naif hours.. Excess of acetic 
was distilled off unde. vacuu. and the residue was 
. dissolved in chlorof or.. Chloroform solution was washed 
,ith water and dried over anhydrous, sodiu. sulphate. 

, «, P^tract qave the residue which 

Concentration of the chloroform, extract ga 
■ ^ ^ Mlica qel, with benzene 

was purified by chromatography over .iUca ge , . 
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as eluent to obtain 2,3-di(4-bron\omethyi phenyl)-5, 3- 

• * 

dinielhoxy quinoxaline (39 g)» m-p* 232-35^C« 
Example 2 

The procedure described in Example 1 was essentially 

■ « 

repeated using N-roethylplperazine in place of plperidine to 
• Ob-tain 2r3-Ql(4-N-methyiplperazinomethyl phenyl)-5,8-diniQthoxy 
quinoxaline in 65^ yields in-p. 160-161^*0, {^ethyienechloride- 
petroleum ether (60-80^c )]7] • 
Example 3 

The procedure described in Example 1 was repeated 

. . •. ' • 

using pyrrolidin in place of plperidine to obtain 2,3-di- . 
■ (4^pyrrolidinomethyi phenyl)-5, S-dimethoxy quinoxaline in . ' 
78?^ yieldf m.p. 1 64-66^C "[^ethylene chloride - petroleum 
ether (60-80°CO. 

* 

Example 4 

• ■ ■ ■ • 

The procedure described in Example 1 was repeate.d. 

using homopiperidine in place of plperidine to obtain 
2,3-di(4-honio-piperldlnoinethyl phenyl)-5,8-dimethoxy 

■ 

qjinoline in ^2% yield, m.p. 167-6.9^0 [methylene chloride- 
petroleum ether (60-80°c)23» 



Dated this 30th day of March 1987 





•fj^T A«' Jose) ^ '~' ^ 
of DePENNING 5. De PENNING 
Agent for the Applicants 



C 
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THE SWrRMTS ^Cffp 



* 

A process for preparing no-v el chemo therapeutically 
active 5.8-diiDethoxy-2.3-d±-(4»-sub3tituted amlno- 
methjl-phenyl) quinoxaline derivatives and pharma- 
ceutically acceptable salt* thereof. 



HoecUst India Limited of Hoechst 
House, Nariaiaa I^int, 193» Backhay 

■ • 

ReclaMtlon, ^Bombay 400 021 , 
Maharashtra » India, an Indian 
Company • 
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• * 

The present invention relates to a pracess fox 
preparing novel chemotherapeutically active 5.8-diinethoxy.. 
2.3-di-(4'-substituted a<no™e^hyl^phenyl)quinoxaline 
derivatives and phaimaceutically acceptable" salts thej.eof. 

The novel 5.8-dimethoxy-2.3-di(4«-«ubstituted amino 
™ethyl-phenyl) quinoxallne derivatives of the invention are . . 
of the formula I shown In the drawings accompanying tte 
provisional specification-, wherein and which n^y i«» the 
same or different stand "for hydrogen. C^-C;^ ajkyl for exampi©^. 
n.ethyl. ethyl or. propy i■.^•hyciroxy .ail^ f orr-example » hyW, : / .; 
ethyl, acyl or substituted acyir for ^^l6»^o^%yy^^^.: 
dlchloroacetyl. -alicU, for example., allyli R, and Rj to5et^X;: 
witb the- nltto^en -to., which they, are attached form a het«rpcyCl« 
. containing one or mora hetero atom,(s) and is optionally 
.ubatituted by an aUcyl . ara^kyl , carboxyallcyl or aryl-which 
is optionally subsUtuted with, s^abstituents s u*^h a^ halogen,. , 
hydroxy, alkoxy, alkyl. or .Bubstituted alkyl. 

' preferred compounds of the invention are i,uinqaalln. 

T wherein and R^ stand for 
derivatives of the formula l, wnerem 2 

-.q-C alkyl. for example, methyl, ethyl ox isoprppyl. .. 
= ^ ^ Examples of heterocycle are pipexazine. .plpeiidln^> 
pyrrolidines mo rp ho line or hombpipevrldine^ 

■ particularly preferred conipdunds,o^ the invention . 

■ 

• • • 

are the following i 

J nhenvl)-%8-«iimethoxy 
• 2 3-Di(4-N-methylpipera2inomethyl phenyx^ 



. . • % ■ ' . 

■ 



1*1 



qulnoxaiine* ' * 

o 
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follo*<lng Table I .» 

TABLE 1 



1: 



NCCHjCH-CI 

N-COCHC12 



;HoC 



Fia.2 of the dr.«lng- accompanying the 
p.„vl»ion.l •P^i""*^*'" 

. . Flo. 3 of the drawings accompanying the 
^roviilona? specification 

«; . Fla.4 of the drawing, accompanying the 
^j:v!i!oia? epecification 
^ . Fia.5 of the drawing, accompanying the 
'provisional specification 

F4n 6 of the drawings accompanying th. 
^provIi?oXar-pecification 

. Fia 7 of the drawing, accompanying the 

4ifonal specification 
provisionaj. 

= . R of the dravtinga acconpanying the 
see Fij-S^f.J^ificatlon 

Pl„ 9 of th. drawing, .cco-p.nylng tl>. 
' c., ,0 of the drawings acco^anyl.g 



p„vlaion.x -r— .^oanylng the 

, F.„ 11 of the drawing. accQ!.*.anyi"9 



76-80 

1 

127 



164-66 



1 67-69 



1 59-60 



201 -03 



196-98 



160-61 



232-34 



90-94 



205-7 
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According tc the present invention there Is provided 
^ orocess for preparing novel cheraotherapeutically active 
5.B-aiTnethoxy-2.3-di-{4'-9ubstitvitea aminomethyl-phenyl), 
quinoxaline derivatives of the formula I shown in the drawings 
.ccon,panying the provisional specification -vherein and 
which may be the aame or different stand for hydrogen, 



2 



C.-c alkyl. for example, methyl, ethyi or propyl, hydroxy 
alkyl! for. example, hydroxy, ethyl, acyl or substituted acyl. 
for; exainple. acetyl or " dichloroacetyl , alkene. for example, 
allyl: H arvd together with the nitrogen to which they are 

attached'for. a heterocycle containing one or more hetero atom(«) 
and is optionally substituted by an alkyl, aralkyl, carboxyalkyl 
aryl which is optionally substituted wich substituents such 
.e- halogen,. hydroxy, alkoxy/ alkyl or substituted alkyl and their 
pharmaceutically .acceptable salts, which process comprises reacting 
5,e-di.ethoxy-2.3-di(4-bron,o.ethyl phenyl) quinoxaline of the formula 
ri .hown in the drawings accompanying the provisional specification 
,Uh . compound of the formula III shown in the drawings accompanying 

provisional specification, wherein and R, have the above 
meanings-, 'in the presence of a solvent such as.dioxane. tetra- 

• ^ ^ in mo°C. cooling the reaction 
hydrofuran or dime thy Ifotmamide at 30-110 C. 

x,•^^-«r'nna the reaction mixture, 
fixture to room temperature, fUter.ng 

filtrate and subjecting the residue to column 
concentrating the filtrate ana s j • „ 

A if flesired, converting 
Chromatography and/or crystallization and, if . . 

A of the formula I into its pharmaceutically • 
the resulting compound of the tormux 

t-ble salt in a known manner. 
• """^^ ^ the formula II «ith compound 

The reaction of compound of the torm 

• A o„f for 1/-, to 6 hours- 
formula III is carried out tor /, 



of the 

16 
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Compound of the formula II is prepared by Teacting 
compound of the formula IV shown in the drawing* accoiRpenying 
the provisional specification with compound of the foroula 
,hown in Fig. 12 of the drawings accompanying the provisional 
specification by modifying the conditions of CS* Bajvsa 
et al., J» Med Cham., 16. 134 (1973). Compound of the 



formula IV ie prepared by following th« conditions of 
B. Krieg CCh««- Ber... 102» 371 ( 1969) J- 

Quinoxailnea of th» formula I and their 
pharmaceuticelly acceptable salt, possess valuable 

n-v^nnAT^f-ion for cxamoleB antlamoeblc and 
chemo therapeutic pxopertiea, roi e*oiuHJ.«^B 

•ntitrlchomonad activity. 

The following examples ill^s^i^s^^' 
but do not limit the scope thereof i 



the invention 
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To s solution of 2 , 3-di (4-broi»om9thvl phenyl 
e-.lm.thoxy ,ulnox,ll«. f4eO i« dloxane (10 .l). wa. 
in added MeeriSini (0.37,«l) and the reaction fixture treated 
to reflux temperature for half «, hour. i;.. reac-.lon fixture 
on cooling was filtered to r«.ove tfee precipitate and the 
filtrate, wa, concentrated under vacuum and the residue was 
dissolved m chloroform. Ghloroform solution was washed with 




water, dried over anhydrou* sodium sulphate and concentrated 
under vacu«. t-^lO^ o^.l.^ wa. purified oy col-« 
Chromatography over alumina eluent benzene . ethylacetate (1.1 ) 
to obtain oure 2,3-dl(4-plperldtab«ethyl phenyl)-5.8- 
dl^ethoxy <,ulnoxaUn..<hich recrystallised from methylene 
chloride-petroleum ether (60-80'te) mixture, -p. 159-60 ^ 

The starting material was prepared as follows : 




A mixture of - ^-^.~itro-1 .^-Itmetboxy benrene 
(29.8,). 1 0X palladium and charcoal (3 g) ^"d glacial acetic 
,cld (400 ml) was shaken under hydrogen. at 50 p.s.i. After 

ratalvst was fUtered and 
i« + <on of the reaction, t+ie. cataj.ysi. 
the completion or Tine x „\ /CA-r- 

to the filtrate was added rt. , ok , . 

Vh«« heated to 90°C and maintalnea t 
The reaction n,lxture was then heated ^ 

that temperature for two and half hours. Excess of 
.cidwas distilled off under vacuu. and the residue was 

V, form Chloroform solution was washed 
dissolved in chloroform. Chloro 

dried over anhydrous sodium sulphate. 
.1th water and drxed . ^^^^^^^ ^^^^ 

«+rat±on of the chloroform, extract 
Concentration . ^,,...3 qel, with benzene 

orified by chromatography over silica gel. 



was p 
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5 eiuent to o 



line C39 g). n». p.. 232-35 C 






J 4r. Pvamole 1 was essentially 
The' procedure described ir. Example 

. ,^n«-in the piacB of Plperidine to 

repeated using _ N->T°ethylpi P _ . ^ ,u«nvi)-5,8-diit.ethoxY 

o 3_di(4-N-niethylpiperazinomeihyl phenyl; . 

obtain 2,3-aiV'»- F^ethyXenechlorlde- 
,uinoxaline<n 65.. yield. .-P- ^60-161 &et 

petroleum ether (60.80°CD. 
ether (60-80°cD. 

m^^^^^ ^ bribed in Example 1 was repeated 

o ^ di(4-hoino-pipoxidlnometnyi p ^wi^ride- 

Oj, T^ethylene chlorxce- 

"•-•^ ^„ Yield, m-P* 167-69 ^ iP 
qulno^-ine in 53* yiex«» . k 

petroleum ether (60-80°cU. 

I 9 




1 
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■ 

1. A process for preparing novel chsmotherapeuticaliy active 5/8- 
dimethoxy-2 1 3-di-( 4 • -substituted iawinoinethyl-pheTiyl ) . quinoxaline 
derivatives of the formula I shown in the drawings accpinpanying 

^^j^jgi^v ^^^^^ 9 

the provisional specification wherein and which may be the 

saine or different stand for hydrogen. C -C alTcyl, ^or example, 

methyl/ ethyl or propyl, hydroxy alkyl , for example, hydroxy ethyl, 

acyl or substituted acyl* for exampler acetyl or .dichloroacetyl , 

alkene., for example, allyl;. R and R together with the nitrogen 

1 2 

to which they are attached form a heterocyde containing one or 
wore hetero atom(a) and is optionally aubatituted by an alXyl, aralkyl. 
carboxyalKyl or aryl which ia optionally substituted with subatituents 
such as halogen, hydroxy, alkoxy, alkyl or substituted alkyl and 

■ 

their pharmaceutically acceptable 6alta, Which proceaa compriaea 
reacting 5 ,8-dinjethoxy-2 ,3-cli(4-bromoinethYl phenyl) quinoxaline 
of the formula II shown in the drawings accompanying the provisional 
specification with a compound of the formu la III sh own in the drawings 
accompanying the provisional specification, wherein and have 
the above meanings, in the presence of a solvent, such as dioxane, 
tetrahydrofuran or dimethylformaraide at 30-110°C, cooling the ..rteaction 

« 

ture to room temperature, filtering the reaction mixture, 
concentrating the filtrate and subjecting the residue to column 
chromatography 'and/or crystallization and, if desired, converting 
the resulting compound ' of ' the formula k into its pharmaceutically 
acceptable salt in. a known manner. 

2. A process for preparing novel chemotherapeutically ' active 

5.e-dimethoxy-2,3-di-(4'-substituted amino-methyl phenyl 

14- 



mix 
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1.6G7Si 

ouinoxaime derivatives of the formula I shown in the 

a„wi„,s accomp^nvins the pxovlsio... sp«ifl« . 

K ana are a, ..fln.d in 1 ^^^^ phax..aceuU«Hy 

acceptable salts substantially as herein de.crit> 

with reference to Example 1 



Da^ed this 



15th day of- April 198S. 




(M. A. JOSE) ■ ' 
of DePENNiNG \DePENNlNQ 
Agent for the Applicants 



5 
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HOECHST iNDlA LIMITED 



■ n! • 



1. V 



PROV)§»OKAL 5P£CinCATI0H 



H3C0 




FORMULA X 




FORMULA 11 



pormUla hi 



CHiBr 



2, SHEETS 



I 



BrMaC 



BPH2C 




( M.A.T09E) 

OF DEPEHNlNfe i' DEPEKNIK© 
A»Em FORTHE.APPUC^NTS 
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